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Abstract

In the work the block diagram of an electro elastic drive is calculated for nanobiomedicine. An electro elastic drive is used for na-
nobiomedicine in scanning microscopy, DNA research, adaptive optics, XYZ micropositioning system, compensation of gravitational 
and temperature displacements. By using method of mathematical physics, the block diagram of an electro elastic drive is deter-
mined for nano biomedicine. 
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Introduction
An electro elastic drive is used for nanobiomedicine in nanopo-

sition, DNA research, scanning microscopy, adaptive optics, XYZ 
micropositioning system, damping vibration [1-21]. The block dia-
gram of an electro elastic drive is constructed for nanobiomedicine 
[22-59].

Method
The method of mathematical physics is used to determine the 

of the electroelastic drive using the equation of electroelasticity and 
the ordinary differential equation. The equation electroelasticity an 
electro elastic drive [3-43] is written in the general form

i mi m ij jS s Tν Ψ= Ψ +

here i, j, m, iS , ,mi mi migv d= , ,m m mE DΨ = , jT , ijsΨ  are the index-
es, the relative displacement, the electroelasticity coefficient for the 
voltage or current control, the control parameter in the form the 
electric field strength or the electric induction, the mechanical field 
strength and the elastic compliance.

The ordinary differential equation [11-57] for an electro elastic 
drive 
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here ( ),x sΞ ,γ , x , s, are the Laplace transform displacement, 
the propagation coefficient, the coordinate, and the transform pa-
rameter.

Block Diagram
For the ordinary differential equation for an electro elastic 

drive its boundary conditions are determined
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here { , ,l h bδ=  for the longitudinal, transverse, shift piezo 
drives.
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The Laplace transform general force 
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Than the general block diagram for distributed parameters of 
an electro elastic drive with on (Figure 1) is calculated for nano-
biomedicine 

Figure 1: General block diagram for distributed parameters electro elastic drive.
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The general block diagram of an electro elastic drive with dis-
tributed parameters on (Figure 1) is used for nanobiomedicine. 

Than displacement matrix
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Than displacements two ends of the longitudinal piezo drive 

( )1 33 2 1 2d UM M Mξ = +

( )2 33 1 1 2d UM M Mξ = +

At PZT drive 33d  = 0.4 nm/V,  U = 75 V,  1M = 0.5 kg, 2M  = 2 kg 
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this displacements are determined 1 2ξ ξ+  = 30 nm,  
1ξ = 24 nm, 2ξ  

= 6 nm.

Let us consider the block diagram of the piezo drive with first 
fixed end and elastic inertial load at the voltage control.

The equation direct piezo effect [3-43]

E
m mi i mk kD d T Eε= +

here  E
mkε - the permittivity. 

Than 
dk  direct coefficients 
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The Laplace transform voltage for first feedback is obtained
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The equation of the reverse piezo effect [3-43]

E
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Than Laplace transform general force of drive
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The Laplace transform force for second feedback at the voltage 
control

( ) ( ) ( )2
E

l e ijF s C C k s sν= + + Ξ

here  kν  - the coefficient of viscous friction.

Than block diagram for lumped parameters the piezo drive and 
fixed end, elastic inertial load and the voltage control is determined 
on (Figure 2)

Figure 2: Block diagram for lumped parameters piezo drive.

 Than its transfer function 
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At PZT drive = 1 kg, eC  = 0.2×107 N/m, 11

EC  = 1.4×107 N/m its 
parameters are founded tT  = 0.25×10-3 s,  tω = 4×103 s-1. At PZT 
drive  31d = 0.2 nm/V, h δ = 20, 11

E
eC C = 0.14 its coefficient is de-

termined 31
Uk  = 3.5 nm/V.

Discussion
In the work the method of mathematical physics is used to 

determine the block diagram of the electro elastic drive using the 
equation of electro elasticity and the ordinary differential equation. 
The displacement matrix drive is determined.

Conclusions
The general block diagram for distributed parameters an elec-

tro elastic drive is calculated for nanobiomedicine. The displace-
ments two ends of the longitudinal PZT drive are determined. The 
block diagram for lumped parameters the piezo drive and the volt-
age control is obtained. The parameters PZT drive are founded.
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